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Abstract of JP1 1 251 067 

PROBLEM TO BE SOLVED: To allow a low 
driving voltage regardless of the work function of 
a negative electrode material by doping an 
electron accepting compound having the property 
to oxidize the organic compound constituting an 
organic layer to the organic compound of a 
portion kept in contact with a positive electrode 
as an electron accepting dopant in vacuum by 
the co-deposition method. SOLUTION: A glass 
substrate 1 is coated with ITO having the sheet 
resistance of 25 &Omega /(square) as a positive 
transparent electrode 2. &alpha NPD having a 
positive hole transportation property and ferric 
chloride are co-deposited into a film with the 
thickness of 100 &angst at the mole ratio of 1 :2 at 
the deposition speed of 3 &angst /sec under 10<- 
6> Torr to form a positive hole injection layer 3 on 
the positive transparent electrode 2. The &alpha 
NPD is vacuum-deposited to the thickness of 500 
&angst on the same condition as a positive hole 
transportation layer 4 on the positive hole 
injection layer 3. Tris (8-quinolinolate) aluminum 
complex is formed at the thickness of 700 &angst 
on the same ccnditicn as a li^rr^lnescence layer 5. 
Aluminum is deposited at the thickness of 1000 
&angst at the deposition speed of 1 5 &angst /sec 
as a back electrode 6 serving as a negative 
electrode. The maximum luminance of 4700 
cd/m<2> is obtained at 12 V. 
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F - f> y 0 /c C i <i: f ^ W« J- u h n ;b 5 ;^ 

[«*]13} ff3}?3li*iJ:c?2iBtg©«T-k:*jor. 
■fA. mtii'}'t)M.. JSit-^^y-^A, i:mT>9^* 

Jl- 5 -fe > h 20 
*tOr> 0. 1~1 0-C*.5W«|xUi' hnjU5*y-b 

wan© v--^)mmtii2 o o o A%ffl^s/5S©w« 

[0001] 

SWmx U ^7 h cub 5 ■fe> («T. W^E L 

jg^) «:Ri-r-s«>©r-*s. 

[0002] 

[se3fe©sijf*jii>--e-©5gjiis6] ^mffimmt-^ii^ 
^Eiisii©:^®iia^^^*il^-r.s^>©i uras^ 

n-COS. Tanqe)l3;*-?-©lS?i)^{t©/cJst>> ++yT^ 
^©M^jr-SWa^k^^^SaL, iETLiST-jSi^ti^ 

*>^5W«®©^i¥*2000AiiiTi-r^Ci-C. lOVJilT 40 

(o^mmsx- 1 0 0 0 cd/m' iji-ajsT^m i %<Dmm 
itic-\-^tj:mm.s iSF^aj**»sci{cfiE*o)fc(Appi. 

Phys. Lett., 51, 913 (1987).), C©;S55l!l^^^«:*J 

x^;U+--|^li;S:®T§-t±Sfc». {±*K^©/jN5t,H.lq 

•r-l:bt56<]S^-r. b3!)^t>W*iaffi!csaft©m»Aq 
(SPx) <bit^tcJ;0^^bL-Cffl(,>fc. SO 
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'^©iE?LaAK:tei,>r«. ^m±.<OW^<0-j&^^tf^ 
6. BSiUraiB&mi^ffiiLri TO ( I nd 
ium Tin Ox i d e ) *sfflC^e>ti^C:<i;*5^ 

CCSSCtt^gaSJtJS-S. OeVtJ:blg6<J;»C#C>C 
<t*>?>SI^-rSiE?L«}5ll14#S^i©:t- 5 f i'Kifiti 

3>$i7 h^R¥„ut:ci€>©'j{SM©$S<i:i,»or^ 

djn->Tx>c «TC u P c ) %i©«giiE?L^2lttW« 

^i©H(cifAL/c. 

[0003] ;i-^T»^^a©y;u-^«:^iS;*c^ 
©*SB36©Sl6U/c;^i»-/-?-:^ hS©r 'J-Ji/T 5> 
{b^!B5*fflt»i.Ci-Cl5l«l©?9jlg«r?|fCI,^^„ 
{±«fMf^*5 1 TOJ: 0 fe/hS < . *fciE?Lmi5©i^»S 
feit«fflf>:*:# C> i ^ »? (gS)E{b <!: i (CWB 

©ra^^d? h5{r||K;J:-:-r. dl^SgtbB#©^S&tc^>5^ 

jgjjpe.^^ f>=i- h^©^?ft^«:j;-o-CfiX®-r.S^-r» 
S^iftt{b^!Bj4iE?LfS^iS^«:^a>»l» OT^ 
fli^jgi-r-54.©*^*^. Partridge lidO; 

.'^•V-J^ (WTPVK) <Di>i>uuji i'>mm'Picm^ 
^mt^^t OriL^^bT>9^^>( «TS b CI 5 

) *^l!tL.PVK©*©S|-C«^U>^tC»:t-5 
Wm.i&WlLtc (POLYMER. 1983. Vol 24. 3un 
e) , C©t&&SbCl, ».»l'-<;^K<i:Lt:PVK©* 
;U-'-?-/-jU-^>^> h^M'fb$1±-7i>*;L'*9^:e->*^ 
^§-B-CCi-5>. <h#A6n^), Partridge ©^L//cS 

bcis «Mia-e?sft-c* t) , sm*©*^tStc;L/-c 
t » - A*^-r.5i5 i-SJttt©m»Ji'-Y ;<K{b^r 

&'5.*5Pf;r5t4:^H^©^n -r^-^K i' xtfJ-CP V K 

(.cnmifiaimttj:^, L.fc*s-3-CC©,#.f tt I TO*»6 
©iE?LaAM©^;^<t {..■C^sm#^:&iC»;?..S 
S3a©fflS E L IS^©?^*^ b«^«ft O /c 
t3;^=i > 4? 5 3 >©«co»BfireSfiSlgK:H-5 i c 

[0004] 

[^aj©Bfl<)] Jil±©*tS«:®i5».-CAj:$n/c 
feCr^fJ. jE?LISillttWmilK: I TOSI3mS*i6iE 
?L*ttAf SBg©x^;l/+--©^*fiT§^t. PiS**<sf 
©f±*iaiatcRI*56T®|gK)^E*l|35r S C i ^BW 

[0 00 5] 

j: -3 -r H - f> e^-r •& i . e>m.mm^^<DiEK&. 
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^^•> h i u xu^^'Q^mm>^mx. j: 9 k - 1 > ts^ 

^(D^)&X-$>i> (Phys. Rev. Lett., 14. 229 C1965)). 10 

^3 ^ sm^^^ttF--'-!> h!g}a-c*^>{b^^*llg«: 
3tr. e, ©iE?LaA(c|^^ ^ X ^ ;l'+"-^II^fiT$ C 

< . tS*©WISE LS-T-iib-^-ClgSbmjEE^teT 
[0 00 6] m^^^ m^^SttT-W 20 

<br;i'5^'5A. tg^b^t/y-^A. ig^b-f >i;>>A. site 
{br > ^^cd;!/ x^-fb^^^Sf ^Kfflc^S c i *i 
to*. b^igjcDii^tt V')=-Vn-y)i'4r\yy >m<D 

■1.0 mit-^^'kimm'>cj:-oxmmm(^v'-k:->if-r^ 

— — F;l'-'>';l':/-*>-rx7ci — 3> hP — ■7— ©J:^ 

K:t'J7 ISPS) 4:3> ho-^L-L-r^^lE^flJ 

tmxt^miii^'yi>ti}\'f]=f-:ir>oyi!mxUUh. n 

Wn^t \^xWii>n^L^<Dx^m<^u^viUwa.m< , 
mm^c i,x 4>^^©^EE±#* hfch-tc bifim^<r>x 4o 

mSK©^®?r3iS©«mE L«^©J#^J; 0 feS< m 
Sir-sc itcJ: »)m©/g:Bltt*:tiSK:S«-rs^|gi 

o-cfeWffir^>^o etor. ^^P5©W^Jl©h-d';u 

S/l?:2000AiU±4cr^Ci«>oJtg-C*-&. F-f^i/- 
Ufc*!^®*© F— Figa»^K:KBS§n)St^*s. 
Wli^i F-A>F;»^©*jH:b^*5. K 

->'Oh^^=l:0. 1 - : : 1 C©SH-C&-5C i 

-/<>FJcJ;'0^fb$tlfc^ (^iiT. »{b^) ©ie 

^ F- b-> i^O^)m*vj\g < . 1 0 -5 50 
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<!:, m^<D F— 'O F?gKA£fflS^rSa?r5*§*^K:ffi 

A. ^{b^5•^^©Mt^liiS*i^«:^ST■r ■5>©r> F-f 

[0007} 

[^i§©iijsg-^] SI a. :^mMvzj:i>mm.Eh^=f- 

m-?-SS14ib^^-CF-f>i^3*ifciE?Li£Ail (W^ 

tihomn (H) ©5%. i3=7xw&L {mmmm i > 

6 «JS»I©SSR-C* «) . iE?Li£A® 3 *J2|s:»IB-CtyS U 
mnS.thXU. C©ffe. ^ffi/iE?LaAS/iE?LISjllJl 
B/S-T-aAJf/^e. fie/iE?L?£Ail/iE?Lm3ll)l 

^-CF-f>i^3n/ciE?LaAM3 =&^@^S2 <t© 

WBcc*-rsfe©-c&n«c»*ift-5*^«fiKr&r>-c4> 

[0008] ^-^^iH® i Ltrffiffl-C***® 

i7 r f-;l, :? I ;P!tC £CD^]S{ t^i^fc J: C?-?- n 6 ©^^ 

■fe>, T>F^-b>, i;^-? x^Jl-T^ F7-fe>, 

7x:^>FU.>^c i'©ffi^#H^^{ b*«{ b^SL 

n>;>, :7i:f>F ';s;^>. Ti";>'>. 

■en6©si9i<*-^'. ^^i/ri-nz-Yx '^yux 

>. i-v iia-^') iyv 3.z.)V-:f^vx.':y, 7^F5 

i;:7xx;H5^U'>, f^;l/r> f-^^^. V7%y±i 

r->. +:^^";F>, Jl':ru>^teJ;Cf-€-ti6©ilS 
Wtj: t' 4^Cf S C i *i-C* 
[ 0 0 0 9 ] #PaBS63-29Se95 #^$8. i^^^S- 

22557 -^^afS. 1$g§¥^8-81472 ^'SM. #g§¥5-9470^ 

#19^5-17764 #-2rfS«cPB7n3ti-Ct»^,#S+ 

- vmmt^. #5c^+u- ^^b:^■+t^y-f F<b^ 

(8-+y'; F) vi7^.ft7A. tr;^ [--ov" (f) - 
5 F ) r;l'5-'5A. F yj:^ (8-=^=^ F) -Y^i? 

-5 A F v;^ (5-^3^ju-8- y F) Tii/s--:? 
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[0010] ^ia^5-2020rL^4i?3. iftgg^ 7-179334-^ 
mfj^^tlXi,^i>t^D-iyTV-)m. #^¥7-157473^ 

^^tciis^nrii^ h yTi»s. 6-203953^ 

y - U >K^ft. #|g^6-l3208(>^^$B-^ga^6- 

88072 -^^$B^ig^^nri>€>x^y;i/^^ft. 

[0 0 1 1] 2e>tC, •-<:>y:t^1fv^-;b^. 'N:>v> 

#118859-194393 -^<&$B^cga^ 3 n 

Xl^i>i>(Difimirfhtl^o "tO^RmmtLXht. 2.5-fcr 

X (5,7-e:^-t- ^>^;i/-2--^>i/2r+-y-yyji/) -1,3, 20 

4- ^r^/-;l^. 4.4*- t';^ (5,7-t-'^>^;I/-2- 
V:^+*t^yyjl') 4,4'- fcf;^ [5,7-i>- 

(2-^^;U-2- ~2- '^>V':r+•t^vy>'^] 

2,5-trX (5.7-i>-t- ^>^Ji^-2- 

V-VVJl^) ^:t:7x>. 2,5-t*X [5- (a, a-iy^^ 
-2--^>y:t + -y*V^y;U] ^:t7x>. 2,5 

-tr:^ [5,7->^- (2-y^;l'-2- -2- 
^^1fVy;u] -3,4- >^:7x^;u^:t:7x>. 2,5-t:'x 

(5-^^;l/-2- ^>\/:i-+1fV'y;l') 5^:*'r^x>. 4.4* 
- b'X (2-'<> V:t=^1fV^y>'t') fc':7:c:^;l', 5-^^)1^ 30 
-2- {2~ [4- (5-P^5=';l'-2- ■^>V^:t+1fV^y;I/) :7:,: 

tf^;l/} ^>y:t=^ltv^-;i'. 2-[2-(4-i7pn 
> ) - tr ^ > ^ T - ; b <b' o > V ^ r — ^ . 

2- {2- [4> (2--^>\/'f ^ ^y'yil.) fc'j:. 

;u} 2-i2~ (4-tj)V7i<^iyy :xi:^ 

^i^gteHmi*iio373582 ^mmm(rcm^^$nx{.^^h(D 
^mi^^^ctifix^^. ^<oRmmtLx',t. 1.4-br;^ 

(2- y;l/) -<>-fe'>. i,4-t';^ (s-^^ji^ 

:^^y;u) •^>-fe'>. i,4-b':5; (4-y ^;i'X5^y;u) 
>-b'>. iy7.^^J)V^>^zl^^ 1,4-t';:^ (2-x^;l/;:^^ 
y;i/) -oHf>. 1,4-t';^ (3-x^ji/7.^ y 
>^ 1,4-fc:;^ (2-^^;u;^^y ju) -2- 
> :2-^^-ryys^ j y^) -2- x^>v-<>-fe> 

[0 C 1 3 ] H't^^2-252793^4]^aiCgS^^^lT 50 
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Ci^t?x^y;uf^s^>^«ftife^ii. m^^2iB<b 

Orfflti^CiT&^rt-So ^(DRmmtLX'^t. 2,5-1:^ 
(4-y^;l/>^^y;U) f^S^>. 2,5-b'x (4-x^;l. 
>;^y;u) f'^>^>. 2,5~t'x [2- (i-i^y^jv) t'::- 

2,5-tfX [2- (4-1^:7 xJ::.Jl/) fcf:=.;l/] fc'^e^>. 

2,5-t:rx [2- fcr^;b] f^t?>;^j:<b'*5^ 

[0014] -eOffe. BteHmfFll388768^?BJffl#^!^ia 

^3-23i97(>^-£^®ocii^^nri^€>i^^^yf^-< >ii^ 

€)o <:(DRmmtLX^t. x,4-y 

>^ 4.4'- r?:iiJ^U>i/>/^y 7^^>, 2,5-^>^yU> 

iy^^Vy^-f^. 2,6-:f r7^lx>t^y ^y 1,4- 

^^Vf^>. 9,io-r> h^-fe>t?>f;us?^5^y 
4,4'- (2,2- i^-t- :/^JU':7 x^;l/t'^;u) tr:7x 

4, 4'-(2, 2-^^:7 xJ^;l/t'^;l/) t'^^x^^U. i/'j: 

t\ safcne>©ii»(*-^, «Fia¥6-49079 m 

mw-^2S3778^{im^mn's^tix\.^^t^'y'r ^ >mm 

i*. #PI^6-279322-^<&«. #11^6^2 7932 S^^ifRtCR 

7n^nrci^^'gtg:^9^y;Wt^iK5. #ia^6-io764»^ 

^'^^tii¥6-92947 ^^ni^mm^nxi.^^t^^'^zy 
rv-)immw. i$ga^6-206865-^^$g«:ia^^n-cci 

-2>r > b ^ -fe >{t^1«5. #13^6-14 5146^-^$SCCia^ 5 
nrCi€>:t + >'^>r fil^tt. i^g|¥4-96990 ^^Z^^C 

^3-296595-^<2^$sccig^$ nrc^ ^w^megft^. 
$e>^«. !t#ig^2-i9i694#^^$Bccia^snrciS^'v 

y>^^i*. ift§s^2-i96885^<&$gtcgg7S$nri>>s-< 

yU>^zSft. 1#Pa^2-255789#tC|a7S^nrCi^'^:7 
#P^2-289676^Ra^#P3^2-88689 # 

{im(^mm^tiXi.>^y yiymmi^. ^mw-2^ 
250292^^$BK:Pa*^ nr Ci-s;^ ^ y ;ur ^ >mmi^rj: 

m^tixi>^^^o:>h(o^mMmi^^^ctf)ix^^^ 

[0015] iE?L?SA@( F-fc:->^fl) , JEK^m 

jE^im^mtm^^Lx^^m^ti^T V -jvr ^> 
it^^toxiit. m(icmmiittj:{.^f)i^ #§§^6-25559 

^^^n. 4#P^6-203963^^, #H^6^215874-^<2r 
fS. #PI^7-145116^<2^. #K^7-2240l2^^^fS. 
13^7-157473^^^. #gg¥8-48656 ^-fi^R. #ia¥7- 
12622&^&$8. Jftl§¥ 7-188130^^. 1tPa¥&-40995 
-^<2^fS. #P3¥8-40996 -^^i^. #iB¥8-40997 

iRFia^ 7-12622 5#^2>$5. #53^7-101911^^^. # 
13^7-97355 -^<2>$S^I3iF$nri^€>T y -Jl'T 5 >{b 

(3_^^;l/:7x^;U) -4,4*->^r ^ y t:':7 2,2- 
fcX (4-t?-p- h y;UT5 >':7x:::-JU) :7*P>'^'>. N,N, 
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N,N'- iyy (4-^ h^i^y -4. 

r-iyT^ yfcT'^xr.Jl/, N,N,N',N'-"r h'7:7x::i;l/-4, 

j:.;l/TS>') K y 4-^,t^iyy :cs:^)VT 

^y- (2-5^:7 --c>-i2>. 3-^ ^+i^- 

4*-N,^^>?7 x j^jUT ^ >'X^;l/-<>-fe'>, N-:7xJ^;l/ 
i.i-tr;:^ (4- -:;?-p- hVT^yy:^:=- 
;u) -i^^n-^+if>. (4->?-p- hvr^y 

yx.::-)V) -A- :7 * r-Jl/ix ^ t'>; 

N,N-hv (p-h y;i/) T5>. 4- (ix-p- hi;;L'r5 

y)_4'_[4 (i^-p- b y;i/r 5 >') 

N.N,N*,N*-X h^-p- h U;l'-4,4*->^r ^ ^- t' 
N,N,N\N*-'f'h'7:7x::.;l/-4.4'-t^r 5 
t^:7x^;^N-:7x^;^;^7;^>'^'V— 4,4*- t*x [n- 

4-_tfx [N- ii-i-y^jv) -N- :7x^;i/- r ^ p- 
t$?-:7x 4.4'- fx [n- (2-:^:7^;l/) -n- :7 x 
r.;!.- r ^ fc':7x-;U. 4.4'- b*::^ [n- (B-T-b:^ 
:7 7^j:.ji/) _N_ r^x::.;!/- y] tf:7x— i.s-tr 
X [N- (i-'ty^)V) y y] i^y^u 

>^ 4,4'_ If;^ [N_ (9_r > h UJl') -H- :7 xr-;l/_r 
^ y] tr:? x::.;k 4.4*'-t';^ [n- {i-r> h U^b) -N 
- :7x-jV- T^y] p - ^-7x:^;b. 4,4'- tfx 

4,4'- t*>^ [N- (8-:7jU:t"^>'r^;i') -M- y 
T ^ ^'l tf:7x::.;k 4,4'- fcfX [N- (2-b*U 
-N- :7i:^;l/- r a y] t':7x^;l/. 4,4*- 
[N_ (2---ii; -N- :7x::i;l/- y] b"7x::i 

4,4'_trx [N> (l-nD;^J:.;^) ^ :7x:::.;l/- 
TS^] b:7:c^;l/. 2,6-b';^ (iy-i>- h'JJi^T^y) 
ty^\y>. 2,6-b;^ LZy- ix^^y^ji) r^y] i-^ 
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* :7^U>, 2,6 - bx [N- (i-:^:7^;U) -Nj- (2~±y 
r^y^ i-y^i^zy^ 4.4"-bx [n,n->^ (2-:^ 

TS>^] ^ — :7x::i;l/, 4.4'- bX {N-:7x^ 

[4- :7aL:::i;U] T^-/} b:7x^ 
4.4'- bx [f^:7x^;i/-M- (2-bU'-;i/) 
y] b:7xj:-;l/, 2,6-bX L^3,^J-i;^ (2-:^:7^;l/) 

y] r?Jl/:tU>, 4,4"- bX (N,tsJ->^-p- hyjbTS 

^-:7xr.;K bX {i^i-^i^y {t^l-'Ty^ 

[0016] ^^mei hx\%. ^^r^s^^r 

[0017] [llJSfi^d] JyTK:S|]ffiC?il*^tf 

1±S!vPC-400 X^S8l«:^0/c. 
-">ai8DekTak3Sr M#tS;l8^it€:fflC>/co ^^(D^ltl* 

20 WM^\t. ^-XU-ttV--X^-i^2400, h:/r3>BM 
^fiit^^U/Co *^<DrT0 ^i^S. A 1 ^^<b 

iyxmrnms.^ i v /2«?cDfii^-cxT'^:; :7-t>j^En»n 

/c. ELX ^ ^ h ;u«2St&ji-^ h ^ 1^ X Pm-10:t y'^tf}\^^ 
[00181 ^SSW 1 

*^>. ^^^xSKiiccpsgSH^msztL/r. 
30 S$i2 5Q/n(Dmo ( ^>zy^2>.- T.xmit^^'^M^ 

[^tn 





ras^a^ aNPD <b^{t^-^( F e C 1 3 ) ^-tJl/tt 

^1 : SOS^^ri O-^torrT. ft^«CCckD3A/# 

[0019] B5f2iE7LftAIS30±Jc. lEHttm 
thX aKPO 0 0 AOi^^OCK^^ 50 
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